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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that fonri the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use oron 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-5, 10-17 and 22-24 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Takahashi (US 6,099,103). 

Takashi discloses the following claimed limitations: 

*regarding claims 1 and 13, droplet ejection apparatus/600/ comprising: (ABS) 

*drive signal generator/pulse generator, 120 & 122/ (fig. 6) for generating a set of drive 
signals including a plurality of drive pulses (fig. 1 ; col. 7, lines 6-26) 

♦drive pulse selector for selecting a set of drive pulses in accordance with a print datiim 
of each pixel (col. 10, lines 15-28) 

*head (know art) for ejecting a droplet (ABS) from a nozzle/618/ provided corresponding 
to a channel/613/, by changing a volume of the channel (613a & 613e; fig. 9) according to the set 
of drive pulses selected (col. 1 , line 60 - col. 2, line 9) 

*wherein, the drive signal includes a micro-vibration pulse/drop down sizing pulse/ias 
one of the drive pulses to generate a micro-vibration of meniscus in the nozzle in such a degree 
that the droplet is not ejected (col. 9, line 21-25; signal B [drop downsizing pulse] & col. 7, lines 
16-18), said micro-vibration pulse being formed of a rectangular wave which include at least one 
micro-vibration pulse having a pulse width of (2n) AL, where AL is 1/2 of the acoustic 



Application/Control Number: 10/772,743 Pkge 3 

Art Unit: 2853 



resonance/T/ (col. 2, lines 10-15 period of the channel, and n is an integer not smaller than 1 
5) 



(fig. 



♦regarding claims 2 and 14, rectangular wave having a pulse width of 2 AL (fig. 5; col. 9, 
lines 21-25 Wb) 

♦regarding claims 3 and 15, rectangular wave/Wb/ having a pulse width of 1 AL and;a 
rectangular waveAVa/ having a pulse width of 2 AL (fig. 5; col. 9, lines 21-25) 

♦regarding claims 4 and 16, micro-vibration pulse/pulse B/ is applied before an ejection 
pulse/pulse A2/ for ejecting the droplet is applied (fig. 3) 



♦regarding claims 5 and 17, rectangular wave having a pulse width of (2n) AL is applied 
at the last timing of the micro-vibration pulse (fig. 1) 

♦regarding claims 10 and 22, head comprises an electric-mechanical conversion 
element/piezoelectric material/ (col. 1, lines 27-34) which changes the volume of the channel 
by the application of at least one of the ejection pulse or the micro-vibration pulse (col. 1, lirjes 
10-26) 



♦regarding claims 1 1 and 23, electric-mechanical conversion element/piezoelectric ; 
material/ (col. 1, lines 27-34) comprises a piezoelectric material which forms a partition wajl 
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between adjacent channels, and which is deformed in a shearing mode by applying a voltage 
(col. 1, lines 10-34) 

*regarding claims 12 and 24, droplet is an ink droplet (ABS) 

Allowable Subject Matter 

3. Claims 6-9 and 18-21 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

4. The following is a statement of reasons for the indication of allowable subject matter: 
The primary reason for the allowance of claim 6 is the inclusion of the limitations being 

for a droplet ejection apparatus that ejection pulse is applied after 1 AL from the time when the 
rectangular wave having the pulse width of (2n) AL is applied at the last timing of the micror 
vibration pulse. It is this limitation found in each of the claims, as they are claimed in the 
combination, that has not been found, taught or suggested by the prior art of record which makes 
these claims allowable over the prior art. 

The primary reason for the allowance of claim 7 is the inclusion of the limitations being 
for a droplet ejection apparatus that first pulse formed of a rectangular wave to expand the i 
volume of the channel, and 1 AL later, restoring it to an original state; second pulse formed of a 
rectangular wave to reduce the volume of the channel, and a prescribed period later, restoring it 
to the original state; and wherein a voltage of the first pulse Von is higher than a voltage of the 
second pulse Voff It is these limitations found in each of the claims, as they are claimed in the 
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combination, that has not been found, taught or suggested by the prior art of record which makes 
these claims allowable over the prior art. 

The primary reason for the allowance of claim 9 is the inclusion of the limitations being 
for a droplet ejection apparatus that maximum extrusive amount of the meniscus by the micro- 
vibration pulse is not larger than a radius of the nozzle. It is these limitations found in each of 
the claims, as they are claimed in the combination, that has not been found, taught or suggested 
by the prior art of record which makes these claims allowable over the prior art. 

The primary reason for the allowance of claim 18 is the inclusion of the method steps 
being ejection pulse is applied after 1 AL from the time when the rectangular wave having the 
pulse width of (2n) AL is applied at the last timing of the micro-vibration pulse. It is this step 
found in each of the claims, as they are claimed in the combination, that has not been found,; 
taught or suggested by the prior art of record which makes these claims allowable over the prior 
art. 

The primary reason for the allowance of claim 19 is the inclusion of the method steps 
first pulse formed of a rectangular wave to expand the volume of the channel, and 1 AL later, 
restoring it to an original state; second pulse formed of a rectangular wave to reduce the volume 
of the channel, and a prescribed period later, restoring it to the original state; and wherein a 
voltage of the first pulse Von is higher than a voltage of the second pulse Vofif. It is these steps 
found in each of the claims, as they are claimed in the combination, that has not been found, ; 
taught or suggested by the prior art of record which makes these claims allowable over the prior 
art. 
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The primary reason for the allowance of claim 21 is the inclusion of the method step 
being maximum extrusive amount of the meniscus by the micro-vibration pulse is not larger than 
a radius of the nozzle. It is this step found in each of the claims, as they are claimed in the 
combination, that has not been found, taught or suggested by the prior art of record which makes 
these claims allowable over the prior art. 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to appHcant's 
disclosure. Takahashi (US 5,736,994) discloses a method of driving an ink-jet apparatus 
comprising an ink chamber filled with ink, and actuator for changing the volume of the ink i 
chamber, and a control unit which causes a pressure wave to develop in the ink chamber by : 
applying a first pulse signal to the actuator so as to increase the volume of the ink chamber, ^d 
which causes the volume of the ink chamber to be decreased from the increased state to the ; 
original state after a lapse of time T. Ishikawa (US 6,350,003) discloses an ink droplet ejecting 
method and apparatus, wherein, after a driving waveform for a primary ejection of ink, only one 
additional pulse is added, thereby making it possible to obtain an ink droplet of a desired volume. 
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Communications with the USPTO 
6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rene Garcia, Jr. whose telephone number is (571) 272-5980. ; The 
examiner can normally be reached on M-F 8:00AM - 4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen D. Meier can be reached on (571) 272-2149. The fax phone number forithe 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent ; 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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